The Medical Expenditure Panel Survey (MEPS) is a widely used nationally representative survey of the levels and determinants of health care use and spending by US households. The MEPS uses a number of procedures to enhance household recall of health care use but concerns remain about the completeness of reporting, particularly given recall periods that average 5 months. We used a sample of Medicare beneficiaries in the MEPS who were matched to their Medicare claims records for health care use to examine the effects that length of recall period and the use of reporting aids on recall. We found in bivariate comparisons and multivariate logistic regressions that concordance between household-reported use and Medicare claims records declined with length of recall period. Furthermore, we found that the diaries and bills, insurance statements, and other records of health care events that MEPS respondents are asked to keep reduce the likelihood of underreporting, the most significant recall problem in the MEPS. We discuss the implications of these findings for the MEPS.
Introduction
The Medical Expenditure Panel Survey (MEPS) is a widely used nationally representative survey of the levels and determinants of health care use and spending by US households. Household respondent reports of each family member's use of doctors, hospitals, home health agencies, prescription drugs, and other health care services form the cornerstone of not only the health care use estimates, but also the health care spending estimates in the MEPS Cohen et al. 1997 Cohen et al. /1997 . This is because household reported data on health care use are combined with per unit expenditure data collected from a series of follow-back surveys of the doctors, hospitals, and pharmacies used by households to produce the spending estimates. However, an extensive literature suggests that people imperfectly recall their health care use and, on average, tend to underreport use, thus raising concerns about the accuracy of MEPS estimates (for a review of this literature, see Bhandari and Wagner 2006) . For example, Zuvekas and Olin (forthcoming) found that inpatient hospital stays for Medicare beneficiaries in the MEPS were accurately reported but that office-based and emergency department visits were systematically underreported across all socioeconomic groups.
Early methodological studies identified length of recall as an important factor affecting the quality of respondent reporting of health care use. In particular, these studies found that reporting of less salient events such as officebased visits declined substantially after a few weeks time (Madow 1967, Cohen and Burt 1985) . These studies were important in the decision to use two-week recall periods in the National Health Interview Survey (NHIS) for officebased visits and other services (NCHS, 2008) . However, many other large-scale household-based health surveys such as the Survey on Assets and Health Dynamics among the Oldest Old (AHEAD)and Health and Retirement Survey, National Comorbidy Survey-Replication (NCS-R), and the National Survey on Drug Use and Health (NSDUH) use 12-month reporting periods (in some cases, longer) to meet analytical objectives requiring the assessment of health care use over an entire year, while at the same time minimizing survey costs and respondent burden. The MEPS faces similar tradeoffs between its analytical objectives and resource constraints imposed by its budget and respondents' willingness to sit through multiple lengthy interviews. Under its current design, based in part on a methodological experiment that assessed the implications of adding an additional interview round and thus shortening recall periods in the 1977 predecessor to MEPS (Cohen and Burt 1985) , recall periods average approximately 5 months in the MEPS. While shorter than the 12-month recall periods used in many of the largescale health surveys, this 5-month recall period on average (with substantial variation across persons and interview rounds) raises concerns about the accuracy of reporting of health care events.
The MEPS seeks to minimize the effects of 5-month on average recall periods by using extensive probes and by asking households to use calendars and keep diaries of all their health care use between interviews and to retrieve medical bills, explanation of benefits forms, and other documents during the actual interviews (Cohen et al. 1996 . Perhaps as a result of these efforts, a comparison of MEPS and NHIS found similar levels of reporting of ambulatory care services (Machlin et al. 2001) . The combination of shorter recall periods and the efforts expended to enhance recall also probably explain why Zuvekas and Olin (forthcoming) found substantially higher rates in household reporting accuracy of both hospital stays and office visits for Medicare beneficiaries in MEPS compared to those reported by Wolinsky et al. (1997) for Medicare beneficiaries in the AHEAD survey.
We build on the previous study by Zuvekas and Olin (forthcoming) to examine the effect that length of recall period and the use of reporting aids have on the accuracy of household reporting of health care use in the MEPS. Like the previous study, our data were drawn from a sample of Medicare fee-for-service beneficiaries in the 2001-2003 MEPS who were matched to their Medicare claims and enrollment files obtained from the Centers for Medicare and Medicaid Services (CMS). We compared the number of Medicare covered office visits and emergency department visits reported by respondents to the number of visits recorded in the Medicare claims for each of the five rounds of MEPS interviews (n=6875 person-rounds or 1375 persons). We exploited the variation across persons and across rounds in the length of recall periods and the use of reporting aids to examine their impact on household respondent reporting of health care use in the MEPS for our sample of matched Medicare beneficiaries.
Methods

MEPS
The MEPS is a nationally representative survey of health care utilization and expenditures for the U.S. noninstitutionalized civilian population, sponsored by the Agency for Healthcare Research and Quality (SB Cohen 1997; JW Cohen et al. 1997; JW Cohen 1997) . It has a rotating panel design with two overlapping cohorts. A new cohort is initiated each year and interviewed 5 times to collect 2 calendar years of data. We pooled data for calendar years 2001 through 2003, and initially subset the sample to persons covered by Medicare at any point during a year. The full sample of Medicare beneficiaries in MEPS for 2001-2003 included 9,015 persons, or 13,680 person-year observations since some of the beneficiaries were in the survey for two years.
Analytic Sample
Under a Data Use Agreement with the CMS, beneficiaries in our full sample were matched to their Medicare enrollment and claims data using survey-reported Medicare health insurance claim numbers (HICNs) or social security numbers (SSNs). Valid HICNs or SSNs were reported for 3,788 out of the 9,015 Medicare beneficiaries in the 2001-2003 MEPS (the majority did not provide either a HICN or SSN). Approximately 91 percent of those providing valid numbers (that is, the correct number of digits) matched exactly to Medicare administrative records (or 38 percent of the full sample of 9,015 Medicare beneficiaries in the 2001 -2003 . A logistic regression found that the exact matches were more likely to be the household informant (self-respondent), live in the Midwest or South compared to the West and East regions, reside in a non-MSA, report their race as white compared to nonwhite, and be at least 65 compared to the Medicare beneficiaries who did not match exactly or provide their HICN or SSN for the matching (Zuvekas and Olin, forthcoming). We used propensity-score adjusted weights derived from this logistic regression to account for differential matching to Medicare administrative records. Once these propensity-score adjusted weights were applied there were no differences in total annual Medicare expenditures reported in MEPS for those Medicare beneficiaries who matched and those who did not, no differences in MEPS reported ED visits, and a slight difference of 6 percent in MEPS reported ambulatory visits.
We restricted the matched sample to Medicare beneficiaries in our matched sample who were in the MEPS for all five interview rounds covering two calendar years. Thus, we only used the two MEPS panels that began in 2001 (Panel 6 covering 2001 -2002 ) and in 2002 (Panel 7 covering 2002 -2003 . We further restricted this group to beneficiaries with Part A and Part B Medicare fee-for-service coverage for the entire two years of each panel. Finally, we dropped Medicare beneficiaries whose utilization was reported by a non-resident proxy. These restrictions allowed us to compare utilization for survey respondents who were asked about their health care for the entire two years and also had Medicare claims for covered services regardless of what was reported in MEPS. The final analytic sample contained 1,375 persons with 5 full rounds of MEPS and Medicare claims data, or 6,875 person-round observations. Our results were not sensitive to this set of exclusions. We obtained qualitatively and quantitatively similar results when also including Medicare beneficiaries in Panel 5 (ending in 2001) and Panel 8 (starting in 2003) and those in Panels 5 through 8 where MEPS and Medicare claims data were available for less than five rounds (2,649 persons or 9,406 person-round observations), but met the restrictions used in our previous studies with this matched sample (Zuvekas and Olin, forthcoming; Zuvekas and Olin, 2009 ).
Utilization Measures
We compared household-reported use of emergency department (ED) visits and office-based visits from MEPS with Medicare claims for the matched sample of Medicare beneficiaries. We created dichotomous measures for any ED visit during the interview round because few beneficiaries had ED visits, and most had only one visit. In contrast, most Medicare beneficiaries had at least one office-based visit and often more (averaging close to one per month) and we therefore used continuous measures to compare reporting of office-based visits. We limit our analyses to ED and office-based visits where Medicare was one of the payers because the Medicare standard analytic files (SAFs) only include final action (non-rejected) claims for which a Medicare payment was made and all disputes and adjustments had been made. Services provided in Veteran's Affairs (VA) facilities, for example, are excluded from our comparisons. Similarly, services paid entirely out of a beneficiary's own pocket (for example, where the beneficiary had not met his or her annual deductible or the services were not covered by Medicare) were omitted from both the MEPS and Medicare claims utilization measures.
Our comparisons of ED visits were restricted to stand-alone events, with ED visits resulting in an inpatient hospitalization omitted. MEPS household-reported ED visits were derived primarily from the MEPS public use files (PUF) for emergency room visits (MEPS PUFs HC-059E for 2001, HC-067E for 2002, and HC-077E for 2003). We made a few adjustments to the MEPS reported ED events because the household-reported type of event can be different from the corresponding record in the claim files (see Zuvekas and Olin, forthcoming for additional details). For example, a household may have reported an ED visit that appears in a claim as an outpatient department visit to the same hospital. Results are not sensitive to these adjustments for household reporting of event type. Algorithms from the CMS-funded Research Data Assistance Center were used to construct ED visits from claims in the Medicare inpatient and outpatient standard analytical files (SAFs) files (Merriman 2003) . We used dates of service to assign ED visits recorded in the CMS claims to the interview round during which they occurred.
MEPS household-reported office-based visits were derived from the MEPS public use files (PUF) for office-based provider visits (MEPS PUFs HC-059G for 2001, HC-067G for 2002, and HC-077G for 2003). These included visits to physicians and non-physician medical providers, offices and non-hospital clinics. Following standard practice, office visits to the same provider occurring on the same day were combined into one visit. The corresponding Medicare claims-based measure of office-based visits was created from the Medicare Carrier SAFs claims file (Part B physician and supplier). In parallel to the MEPS, office-visits occurring on the same day to the same provider were combined into a single visit. Additional details are available in Zuvekas and Olin (forthcoming). Because the average length of the five interview rounds varies and the length of rounds varies both person-to-person and between rounds for the same person, we standardized both the MEPS and Medicare-claims measures to number of office-based visits per 90 days.
Main Explanatory Variables
Our primary explanatory variables of interest are length of recall periods and the use of reporting aids by the respondent in each round, but we also examine the impacts of respondent type, interview round, and interview language on recall. These are described below with sample means provided in Table 1 .
We calculated the length of the recall period as the start of the reference period for each round to the date of the MEPS interview for that round for each person and round. A series of 5 mutually exclusive dichotomous indicators was created then from this continuous measure of recall period length as follows: 0-60 days (6% of the sample, see Table 1 ), 61-120 days (17%), 121-180 days (43%), 180-240 days (31%), and 241 or more days (3% of the sample). Results were not sensitive to alternative specifications for length of recall period.
MEPS interviewers record the reporting aids respondents used during the interview to help enhance recall of health care use. The categories of reporting aids recorded by interviewers were: a monthly planner with health care use recorded (for example, dates of doctor visits), a monthly planner without health care use recorded, health events worksheets or diaries, bills or statements from providers, health insurance statements, checkbooks, record file, medicine bottles or receipts, and other. From these we created a series of four mutually exclusive indicators for reporting aids used during each interview: 1) respondent used a monthly planner, calendar, worksheet and diary and the respondent used other records in the form of bills and statements from providers, insurance statements, checkbook, or some other written record; 2) respondent used monthly planner, calendar, worksheet or diary only; 3) respondent used bills and statements from providers, insurance statements, checkbooks, or other records but did not use a calendar or diary of some sort; and 4) none of the above written records were used.
Previous analyses of MEPS suggest that reporting of health care use may drop off in later rounds of the MEPS (Ezzati-Rice, Rhode, Baskin 2009). We tested this formally by including a series of five dichotomous indicators for each of the five interview rounds. We also tested whether there are differences in reporting quality for health care use data reported when the Medicare beneficiary is the household respondent (that is, it is self-reported) and when health care use data was reported by their spouse or other household member (household proxy). Finally, prior to 2007 the MEPS household instrument was only available in English. Spanish-language interviewers were used to conduct interviews in Spanish for some respondents and translators were used for non-English speaking respondents who spoke other languages. The quality of reporting for these non-English language interviews may be lower due to translational difficulties or increased length of the interviews needed to accommodate translation.
Other Covariates
We included additional socio-demographic variables from the MEPS as controls in our multivariate analyses. Age was categorized as under 65, 65-74, 75-84, and 85 and older. Binary indicators represent the following categories: female, non-white including Hispanics, married, region (North, South, Midwest, and West), and living in an MSA. Family income was coded as below 100, 100-199 percent, and 200 percent or more of the federal poverty line (FPL). Education was categorized as less than 12 years, 12 years, and more than 12 years. Binary indicators represented the 5 categories of perceived health: excellent, very good, good, fair or poor. A cognitive limitation indicator was coded "1" for persons who experienced confusion or memory loss, had problems making decisions, or required supervision for their own safety. An activity limitation indicator was coded "1", respectively, if the person had limited ability to work in a job, do housework, or go to school "because of impairment or physical or mental health problem." Private insurance and Medicaid were coded "1" if the person had private coverage or Medicaid coverage at the first interview of the year. We also included a series of dichotomous indicators indicating quintiles of total number of office visits in the twoyear period for each person (0-6, 7-14, 15-22, 23-34 and 35+ office visits in the Medicare claims) as controls in our multivariate analyses because previous research suggests that reporting quality declines with intensity of treatment use.
Analytical Approach
We compared household reporting of any ED use and number of office-based visits per 90 days with Medicare claims both in aggregate for our analytic matched sample and with respect to concordance at the individual level. For the aggregate comparisons, we report sample means and results of z-score tests for differences in means. We also report the ratio of the sample mean of MEPS household reported use to the sample mean of Medicare-claims reported use and the results of adjusted Wald tests for group differences in this ratio for our key explanatory variables described above.
We determined the overall level of concordance between the MEPS household reports of any ED use in the round and Medicare claims at the individual level using the mean agreement rate ("1" if one or more ED visits in the round in both MEPS and Medicare claims or both MEPS and Medicare show no ED visits, "0" otherwise) and standard Kappa statistics. We also report bivariate comparisons of mean agreement rates and Kappa statistics by our key explanatory variables and results of adjusted Wald tests for group differences. For the continuous measure of number of office-based visits per 90 days, we similarly used Lin's concordance correlation coefficient (Lin 1989 (Lin , 2000 to estimate concordance between MEPS and Medicare claims both for the full sample and by our key explanatory variables.
We further estimated multivariate logistic regressions of the degree of agreement between MEPS and Medicare claims to assess the independent contributions of recall period, reporting aids and the other key explanatory variables on reporting accuracy, controlling for socio-demographic and other covariates described above. For ED visits, we estimated a logistic regression model with perfect agreement ("1" if one or more ED visits in the round in both MEPS and Medicare claims or both MEPS and Medicare show no ED visits, "0" otherwise) as the dependent variable. For office-based visits, we estimated a series of logistic regression models with the following dichotomous dependent variables describing agreement between MEPS and Medicare claims: 1) less than perfect agreement (perfect agreement is defined as both MEPS and Medicare reporting the same number of office-based visits in the round to within 5 percent, or 19 out of 20 visits); 2) less than 80 percent reporting accuracy (number of MEPS reported visits outside 20 percent of the number of Medicare claims reported visits); 3) MEPS underreported by 1 or more visits per 90 days; and 4) MEPS overreported compared with Medicare claims by 1 or more visits per 90 days. We observed the same pattern of results with alternative dichotomous indicators of reporting accuracy (for example, 50 percent reporting accuracy or better) as well as using ordered logistic regressions with ordinal dependent variables defined by tiers of reporting accuracy, but do not report them here (they are available from the author upon request).
All standard errors and confidences intervals were constructed, and statistical tests performed, using the propensityscore adjusted MEPS survey weights and the method of balanced repeated replication (BRR) to adjust for the complex and stratified sampling design of the MEPS. The BRR method also corrects for repeated observations of individuals (Williams 2000) . All analyses were conducted with Stata MP 10.1.
Results
Any ED Visit in Round
Basic descriptive statistics of the reporting of any ED visit in a MEPS interview round compared with Medicare claims are presented in Table 2 . Overall, 7 percent of the sample of matched Medicare beneficiaries had an ED visit reported in MEPS during each round, while 9 percent of the matched sample had an ED visit recorded in the Medicare claims corresponding to the same time period as the MEPS interview round (z=6.55, p<.001 for z-score test for difference in means). The overall agreement rate (equals 1 if both sources reported either no ED visit or both sources reported an ED visit, 0 otherwise) was very high (97 percent), reflecting the fact that both sources reported only a small percentage with ED visits in each round. The overall Kappa statistic for the reporting of any ED visit was 0.75 (0.71-0.80 95% C.I.) suggesting substantial agreement between MEPS and the claims data (Landis and Koch 1977) .
The concordance between MEPS and Medicare claims varied with recall period, recall aids, and interview round ( 62, p=.18 ). There were no statistically significant differences in the concordance between MEPS and the Medicare claims by whether ED utilization was self-reported or proxy reported and whether the interview was conducted in English or another language.
A logistic regression on the agreement between MEPS and Medicare claims (equals 1 if both sources reported either no ED visit or both sources reported an ED visit, 0 otherwise) controlling for socio-demographic covariates similarly suggest the effects of interview characteristics on recall (Table 3 ). In particular, recall periods of less than 60 days were associated with better recall compared to the modal recall period of 121 to 180 days (odds ratio=9.32, 95% C.I. 2.50-34.83). Similarly, the agreement rates were higher for those using both calendars/diaries and bills, insurance statements, or other records (odds ratio=2.09, 95% C.I. 1.18-3.68). In contrast to the bivariate analyses (Table 2) , no statistically significant differences in agreement rates were found by interview round in this multivariate regression. Our results also suggest that poorer recall is associated with higher likelihood of healthcare use as measured by quintiles of ambulatory use intensity and poor health status. Among the other covariates included, age less than 65 (odds ratio=.502, 95% C.I. 0.26-0.98) and non-white (odds ratio=.52, 95% C.I. 0.36-0.77) were associated with lower agreement rates.
Office-Based Visits per 90 days
Basic descriptive statistics of the reporting of number of office-based visits per 90 days in a MEPS interview round compared with Medicare claims are presented in Table 4 . Overall, the mean number of office visits per 90 days reported in MEPS was 2.3 compared to 2.7 in the Medicare claims (z-statistic=6.61, p<.001), or a 16 percent difference on average. The concordance correlation coefficient, which measures concordance at the level of each individual (in this case, each person-round), was 0.64 (0.56-0.72 95%. C.I.).
Like reporting of ED visits, the quality of reporting of office-based visits varied in important ways with interview characteristics. For shorter recall periods of 0-60 days (2.3 vs. 2.2 per 90 days, z=1.24, p=0.22) and 61-120 days (2.0 vs. 2.2 per 90 days, z=1.58, p=0.12) there were no statistically significant differences in the number of reported office-visits in the MEPS compared with the Medicare claims. Reporting appeared to decline as the length of the recall period increased as measured both by the ratio of mean office-based visits in MEPS The use of recall aids such as calendars/diaries or documentation in the form of bills, statements and other records was associated with better recall. Concordance was highest when both calendars/diaries and other records were used: the Lin's concordance correlation coefficient was 0.70 (0.60-0.80 95% C.I.) and there was only a 7 percent gap in mean reported use in the MEPS compared to Medicare claims (2.9 vs. 3.1, z=2.69, p=.009). In contrast, when no recall aids were used office-visits were underreported by 45 percent on average in the MEPS (1.0 vs. 1.8 visits per 90 days, z=6.39, p<.001) and the concordance correlation coefficient was only 0.40 (0.28-0.53 95% C.I.). Like ED visits, there were no statistically significant differences in the concordance between MEPS and the Medicare claims by whether office-based visits were self-reported or proxy reported (adjusted Wald statistic~F[1,63]=.60, p=.44) and whether the interview was conducted in English or another language (adjusted Wald statistic~F[1,63]=.29, p=.59). Table 5 reports the results of a series of four logistic regressions simultaneously assessing the effect of these interview characteristics on the concordance between MEPS and the Medicare Claims, while controlling for sociodemographic covariates. Moving left to right on the table these regressions are: 1) the probability that MEPS visits were reported with less than perfect concordance (less than 95%) compared with the CMS claims; 2) the probability that MEPS visits were reported with less than 80% concordance ; 3) the probability that office-visits were underreported by more than 1 visit per 90 days in the MEPS; and 4) the probability that office-based visits were over-reported by more than 1 visit per 90 days in the MEPS. Each regression captures different aspects of reporting in the MEPS for Medicare beneficiaries compared to the Medicare claims. For example, both underreporting and overreporting contribute to a lack of concordance at either the 95% (first set of columns) or 80% levels (second set of columns)--underreporting by one or more visits (28.7%) occurred twice as often as over-reporting by one or more visits (14.1%).
Short recall periods of 60 days or less were associated with the highest concordance at either the 95% or 80% concordance levels. For example, the odds ratio of reporting with less than 80 percent accuracy was 0.51 (0.36-0.71 95% C.I.) compared with the modal recall period of 121-180 days (omitted category). In contrast, recall periods of 181-240 days and more than 240 days were both associated with lower concordance compared to the omitted recall period of 121-180 days (not statistically significant in the 80% concordance regression). Similarly, the odds of underreporting visits in MEPS by 1 or more visits per 90 days were lower for shorter recall periods. However, shorter recall periods were also associated with greater odds of over-reporting office-based visits in MEPS.
The effect of recall aids on concordance shows a different pattern in the multivariate analyses (Table 5) compared with the bivariate results reported in Table 4 . The bivariate analyses suggest that the use of diaries, calendars and other records were associated with better concordance. In contrast, recall aids were associated with a lower probability of perfect concordance (indicated by odds ratios greater than one) controlling for other interview characteristics and socio-demographic characteristics. This relationship was weaker for concordance at the 80 percent level (second set of columns). However, when looking at concordance at the 50 percent level, recall aids were associated with higher concordance (not shown).
Recall aids were strongly associated with reduced odds of underreporting by one or more visits. For example, the use of both calendars/diaries and bills, insurance statements or other records compared with no use had an odds ratio of 0.39 (0.30-0.51 95% C.I.). However, the use of recall aids was also strongly associated with increased odds of overreporting office-based use by one or more visits. In sum, recall aids were simultaneously associated with reduced likelihood of underreporting but increased likelihood of over-reporting. The balance of these two offsetting effects differed depending on the particular measure of concordance used.
The multivariate regressions were consistent with the bivariate analyses in showing that the first interview was associated with higher concordance in the reporting of office-based visits, but no clear pattern emerges for subsequent rounds of interviews. There were also no statistically significant differences in reporting quality whether the interview was conducted in English or another language. However, self-reports were associated with a higher odds of underreporting by 1 one or more visits compared with household proxy reports (odds ratio=1.208, 95% C.I. 1.004-1.454). Again consistent with the bivariate results (Table 4) , there were no statistically significantly differences in reporting quality whether use was self or proxy reporting. Similar to ED visits, high use Medicare beneficiaries had increased odds of lower reporting quality and poorer health status was also associated with lower concordance. In general, other covariates included in the models were not strongly associated with concordance.
Discussion
Limitations
We note several potential limitations with the analyses presented here. Most importantly, our findings regarding the effects of recall period and reporting aids on concordance must be interpreted strictly as associations and not causally. For example, MEPS respondents who diligently keep diaries of their health care use or have their insurance statements, bills and other records organized and ready for their interviews, might have been better reporters of their health care use even in the absence of these records when compared to MEPS respondents who used no records. Similarly, the longer recall periods result from difficulty in contacting and scheduling respondents for interviews, and these persons may also have poorer recall. Second, although we matched a large sample of Medicare beneficiaries in MEPS to claims data, our matched sample itself is not nationally representative of Medicare beneficiaries even with the propensity-score adjusted weights. Third, we examine household reporting for Medicare beneficiaries only and our findings may not generalize to the rest of the U.S. population. Finally, Medicare may be either incorrectly omitted or incorrectly identified as a source of payment for household-reported ED and office-based visits, potentially affecting comparisons with Medicare claims which generally contain only records for Medicare-covered care (Zuvekas and Olin, forthcoming).
Implications
Consistent with our previous study of this matched sample of Medicare beneficiaries in the MEPS (Zuvekas and Olin, forthcoming), we found that household respondents imperfectly recall ED and office-based visits. Furthermore, our findings suggest that the length of recall period is an important factor in determining the level of recall. Concordance between MEPS respondents' reports of use and Medicare claims declined as the recall period increased. We did find that short recall periods were associated with a higher probability of overreporting officebased use, perhaps because of telescoping effects (that is, recalling events that occurred just outside of the true reference period) but we could not test this directly. However, underreporting was a bigger problem by a factor of 2 to 1. As a result, we found that as the length of the recall period increased, the mean number of visits reported in the MEPS declined as a percentage of the number of visits found in the Medicare claims.
Adding interview rounds to the MEPS to shorten recall periods on average might improve recall but would significantly increase both budgetary costs and respondent burden. Even if the budget would permit it, the increased respondent burden would likely further increase survey non-response and attrition, an issue of growing concern across all Federal statistical surveys. Moreover, as noted above, the Cohen and Burt (1985) study suggests that adding an additional interview round would only increase recall slightly at the margin. However, our study suggest that there may be some scope for improving recall in the MEPS by reducing variation in recall periods, particularly in reducing the occurrence of interviews that span periods of 8 months or more where recall is particularly poor.
Our findings further suggest that the use of reporting aids such as calendars, diaries, insurance statements, bills, and other records may reduce underreporting of health care use and thus partially offset the effects of recall periods that average 5 months. Reporting aids were also associated with overreporting, but underreporting appears to be the larger problem on balance. Future methodological research might focus on the development of new Internet or other IT-based tools to allow households to more easily track their health care use between interviews and to integrate electronic medical records increasingly in use and available to patients directly (for example, many insurers allow patients to directly access all their claims via the internet).
We also found that respondent recall was at its highest in the first MEPS interview round. This is consistent with other current methodological research with the MEPS (Ezzati-Rice, Rhode, and Baskin 2009). This is perhaps due to a conditioning effect whereby respondents learn during the first MEPS interview that reporting a health care event (for example, a visit to the doctor) leads to a series of additional questions, although we cannot test this hypothesis directly with our data. Future methodological research might focus on whether reducing the detail that is collected about each health care event in MEPS would reduce conditioning effects, if indeed they exist at all.
Finally, we did not find important differences in recall by whether health care use was reported by the Medicare beneficiaries themselves or by a household proxy. In other words, we found no evidence that suggests that using a single respondent to report for the entire household affects the quality of recall in MEPS. 
